BUSH CUTTING MACHINE 



FIELD OF THE INVENTION 

[0001] This invention relates generally to a bush cutting machine 

and, more particularly, to an improved grip mounting structure 

for mounting a grip to a handle of the bush cutting machine. 

BACKGROUND OF THE INVENTION 

[0002] Since weeds that grown in farms tend to become a nest 

swarming with vermin of all descriptions , there is a need for cutting 

those weeds several times a year. Since weeds cutting involves 

a heavy labor, various machines have been proposed and put into 

actual uses . Among these machines, bush cutting machines have become 

popular because they are small in size and easy to manipulate. 

An example of such bush cutting machines is known from, for example, 

Japanese Patent Laid-Open Publication No. SHO-61-231039 entitled 

"VIBRATION ABSORBING GRIP" and Japanese Utility Model Laid-Open 

Publication No. SHO-51-144446 entitled "VIBRATION-PROOFING 

STRUCTURE FOR HANDLE OF BUSH CUTTING MACHINE". 

[0003] In the bush cutting machine of SHO-61-231039, a drive 

shaft housed in a pipe-shaped operation rod is rotated by an engine 

provided at a proximal end of the operation rod to rotate a 

disc-shaped cutter provided at a distal end of the operation rod 

to thereby cut weeds . In use, the bush cutting machine is suspended 

from a shoulder of an operator who swings the operation rod in 

fore and aft directions and in right and left directions while 

gripping left and right grips of a U-shaped handle located midway 

of the operation rod, to cut the weeds. The left and right grips 
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are made of resilient members for absorbing vibrations. 
[0004] The bush cutting machine of SHO-51-144446 includes grips 
provided at right and left portions of a U-shaped handle mounted 
to an operation handle. The grips are arranged such that elongate 
5 core rods, composed of bolts, protrude from right and left distal 
ends of the handle, and tubular grips are slidably mounted to the 
respective core rods to allow vibration-proof members such as 
springs or sponges to be interposed between the core rods and the 

1^ grips. The vibration-proof members are provided for absorbing 

O 

p 10 vibrations to be imparted to the handle in a longitudinal direction 

01 

Iji thereof . 

m 

@ [0005] In recent years, there is an increasing demand for farm 

m 

g labor environment to be further improved. Even as for bush cutting 

|: machines, a demand has grown for more efficiently eliminating 

15 vibrations to be transmitted from the handle to the grip so as 

-S 

pl to reduce farm workers' labor. 

[0006] However, the bush cutting machine of SHO-61-231039 has 
a limit in the reduction of vibrations because it relies solely 
on the elasticity of the right and left elastic grips which absorb 

20 vibrations to only an extent. 

[0007] In the bush cutting machine of SHO-51-14446 , the 

vibration-proof members are provided to absorb vibrations imparted 
longitudinally of the handle. This arrangement is assumed to work 
in reducing vibrations applied in such a direction to some extent 

25 but not vibrations applied in other directions . Further, the grips 
are complicated in structure. 

SUMMARY OF THE INVENTION 
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[0008] It is therefore an object of the present invention to 
provide a bush cutting machine which has a simple arrangement for 
reducing vibrations to be transmitted from a handle to a grip of 
the bush cutting machine with increased efficiency. 
[0009] According to an aspect of the present invention, there 
is provided a bush cutting machine which comprises : a pipe-shaped 
operation rod; a prime mover mounted to a proximal end of the 
operation rod; a drive shaft extending through the operation rod 
and driven by the prime mover; a cutter provided at a distal end 
of the operation rod and rotated by rotation of the drive shaft; 
a bar-shaped handle fixed to an arbitrary position of the operation 
rod between the prime mover and the cutter; and right and left 
grips mounted to distal ends of the handle, wherein each grip is 
mounted at a center of gravity of a sum of a mass of a handle portion 
between a fixing point and a respective one of the distal ends 
of the handle and a mass of the grip, or at a position proximate 
to the center of gravity. 

[0010] A phenomenon is known in which when a bar-shaped member 
to which vibrations are transferred is provided with a knot or 
a flange, amplitudes of the vibrations become small at those 
portions where the knot or flange is provided . The present inventors 
have found that such a phenomenon also takes place at a center 
of gravity of the bar-shaped member , or at an area proximate thereto . 
Thus, the grips are provided at the center of gravity of the sum 
of masses described above or at the area proximate thereto so that 
the amplitudes of vibrations transferred from the handle to the 
grips become small. Vibrations transferred from the bar-shaped 



handle to the grips can thus be diminished with an increased 
efficiency without requiring arrangements that make the machine 
complex in structure. 

[0011] Desirably, the grips have escape portions formed in areas 
5 except for mount portions to be fixed to the handle for preventing 

other portions from being brought into contact with the handle. 

since the grips are kept out of contact with the handle at the 

areas remote from the mount portions, there is no chance for 
fsfe vibrations of large amplitude to be transferred from the handle 

tSi 10 to the grips. As a consequence, the grips can be maintained in 
111 a condition wherein the least vibrations are transferred from the 

m 

Q handle. 

« BRIEF DESCRIPTION OP THE DRAWINGS 

r=« [0012] A preferred embodiment of the present invention will be 

yj 15 described in detail below, by way of example only, with reference 

d 

fll to the accompanying drawings, in which: 

(0013) FIG. 1 is a side elevational view illustrating a bush 
cutting machine according to the present invention; 
[0014] FIG. 2 is a cross-sectional view taken along line II-II 
20 of FIG. 1; 

[0015] FIG. 3 is a schematic view illustrating the bush cutting 
machine in use; 

[0016] FIG. 4 is a front view illustrating a handle and grips 
employed in the bush cutting machine; 
25 [0017] FIG. 5A is a cross-sectional view illustrating a left 
grip shown in FIG. 4; and 

[0018] FIG. 5B is a cross-sectional view taken along line b-b 



of FIG. 5A. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0019] As shown in Fig. 1, a bush cutting machine 10 according 
to the present invention includes a pipe-shaped operation rod 11, 
a prime mover 14 mounted to a base portion 13 of the operation 
rod 11, and a disc-shaped cutter 16 carried at a distal end 15 
of the operation rod 11 . A drive shaft 12 is internally incorporated 
in the operation rod 11 and is rotated by the drive power of the 
prime mover 14. Rotation of the drive shaft 12 causes the cutter 
16 to rotate. A handle 18 for operating the bush cutting machine 
10 is fixedly secured to the operation rod 11 at an intermediate 
portion (substantially central area in an example shown in the 
drawing) thereof between the prime mover 14 and the cutter 16 via 
a handle holder 19. The handle 18 has a U-shape configuration as 
shown in FIG. 2 . The prime mover 14 includes an engine or an electric 
motor. 

[0020] FIG. 2 shows a condition wherein the handle 18 is fixedly 
secured to the operation rod 11 via the handle holder 19. 
[0021] The handle 18 is mounted to the operation rod 11 via the 
handle holder 19. The handle 18 is comprised of one piece of pipe 
or a bar member, whose left and right portions have grips 20, 30. 
The right grip 30 serves as an operating portion having a throttle 
lever 41, for controlling the prime mover 14, and a lock lever 
42. 

[0022] As shown inFIG. 3 , the bush cuttingmachine 10 is suspended 
from a shoulder of an operator M via a shoulder strap 43 mounted 
to the operation rod 11. By rotating the cutter 16 by the prime 



mover 14 while gripping the left and right grips 20, 30 and swinging 
the operation rod 11 in fore and aft directions, weeds gr are cut. 
[0023] Vibrations produced during operation of the prime mover 
14 , are transferred to the operator M via the handle 18 and through 
the grips 20, 30. In particular, since the bush cutting machine 
10 compels the prime mover 14 to rotate the cutter 16 via the drive 
shaft 12, vibrations to be transferred to the grips 20, 30 from 
the operation rod 11 via the handle 18 generally have a large 
amplitude in a rotational direction. As a consequence, it is 
preferred for vibrations in such a direction to be diminished to 
a value as small as possible. The present invention aims to reduce 
such vibrations to a minimum. A technology to attain such aim is 
described in detail below. 

[0024] Referring now to Fig. 4, mount positions of the left and 
right grips 20, 30 are described. 

[0025] First, a left half of the handle 18 is discussed. A portion 

of the handle 18 extending from a fixing point PLl on a left side 

of the handle holder 19 has a mass of mLl (hereinafter referred 

to as "left handle mass mLl"), while the left grip 20 has a mass 

of mL2 (hereinafter referred to as "left grip mass mL2"). Thus, 

the left side has a mass of mL3 which is a sum of the left handle 

mass mLl and the left grip mass mL2 (mL3 = mLl + mL2). The sxim 

mL3 of the left side has a center of gravity as at GL. The present 

invention is featured in the left grip 20 mounted to the handle 

18 at its center of gravity GL corresponding to the sum of the 

left side mass mL3, or at a position proxijoaate thereto. 

[0026] Now, a right half of the handle 18 is discussed. A portion 
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of the handle 18 extending from a fixing point PRl on a right side 
of the handle holder 19 has a mass of mRl (hereinafter referred 
to as "right handle mass mRl" ) , while the right grip 30 has a mass 
of mR2 (hereinafter referred to as "right grip mass mR2") . Thus, 
the right side has a mass of mR3 which is a sum of the right handle 
mass mRl and the right grip mass mR2 (mR3 = mRl + mR2 ) . The sum 
mR3 of the right side has a center of gravity as at GR. The present 
invention is featured in the right grip 30 mounted to the handle 
18 at its center of gravity GR corresponding to the sum of the 
right side mass mR3, or at a position proximate thereto. 
[0027] It should be noted that the right grip mass mR2 is, by 
design, greater than left grip mass mL2. This is due to the fact 
that the right grip 30 has the operating members such as the lock 
lever 42 and is relatively large in size and is heavy in weight. 
As a result, the center of gravity GR of the right mass sum mR3 
lies at a point spaced from the handle holder 19 apart in a larger 
distance from the center of gravity GL of the left mass sum mL3. 
[0028] Since the central portion of the handle 18 is fixed to 
the operation rod 11 shown in FIG. 2, the structure wherein the 
left grip 20 is mounted to the left distal end of the handle 18, 
and the structure wherein the right grip 30 is mounted to the right 
distal end of the handle 18 can be considered as cantilever booms, 
respectively. The present invention contemplates that the grips 
20, 30 are mounted to the centers of gravity GL, GR or to areas 
proximate to the centers of gravity GL, GR. 

[0029] Generally, a phenomenon is known in which the presence 

of a knot or a flange formed in a bar-shaped member through which 
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vibrations are transferred makes the amplitudes of the vibrations 
at those portions small. The present inventors have found that 
such a phenomenon also takes place in the bar-shaped member at 
its center of gravity, or at an area proximate thereto. Curves 
VLi, Vri are schematic illustrations of vibratory waveforms of 
the handle 18. 

[0030] In the inventive arrangement, since the grips 20, 30 are 
provided at the centers of gravity GL, GR or at the positions 
proximate to the centers GL, GR of gravity, vibrations transmitted 
from the handle 18 to the grips 20, 3D become extremely small in 
amplitude. With such an expedient, it is possible for vibrations, 
which transmit from the handle 18 to the grips 20 , 30 , to be further 
reduced. Further, since the structure for reducing vibrations to 
be transferred from the handle 18 to the grips 20, 30 can be achieved 
merely by mounting the grips 20, 30 to the centers of gravity GL, 
GR or to the positions proximate to those centers of gravity GL, 
GR, a significantly simplified structure can be obtained. There 
is no need for providing particular component parts for reducing 
vibrations , resulting in the reduction in weight of the bush cutting 
machine 10 and in the reduction of manufacturing cost. 
[0031] Furthermore, the present invention is also featured in 
escape portions 29, 39 formed in respective areas except for mount 
portions 25, 35 mounted to the handle 18 for precluding other 
portions 26, 36 from being brought into contact with the handle 
18. Thus, the grips 20, 30 remain non-contact with the handle 18 
at the respective areas displaced apart from the mount portions 
25, 35. For this reason, there is no chance for vibrations of large 



amplitude to be transferred from the handle 18 to the grips 20, 
30. Accordingly, it is possible for the bar-shaped handle 18 to 
be maintained in a low level of vibrations transferred from the 
bar-shaped handle 18 to the grips 20, 30. 

1 0032 ] Next , the escape portions 29, 39 are described below with 
reference to FIGS. 5A and 5B. 

[0033] As shown in FIG. 5A, the grip 20 includes two grip halves 

between which the handle 18 is held, with a first grip half 21 

and a second grip half 22 mating with one another and fixed to 

the handle 18 by upper and lower screws 23, 24. The left grip 20 

has a plurality of escape portions 29, formed in an area except 

for the mount portions 25, which is mounted to the handle 18 with 

the lower screw 24 at the center GL (see FIG. 4) of gravity of 

the sum raL3 of left mass, to preclude the other remaining portion 

26 from being brought into contact with the handle 18. 

[0034] More particularly, the mount portion 25 of the handle 

18 is composed of an inner circumferential periphery formed by 

the first and second grip halves 21, 22 at areas between which 

an outer circumferential periphery of the handle 18 is caught. 

The left grip 20 is mounted to the handle 18 by inserting the lower 

screw 24 through a through-bore 27 formed in the handle 18 and 

compelling the lower screw 24 to tighten the handle 18 and the 

first and second grip halves 21, 22 with respect to one another. 

[0035] On the other hand, the first and second grip halves 21, 

22 have a plurality of annular ribs 28 which are integrally formed 

in a longitudinally spaced relationship with a given distance and 

which face to the outer circumferential periphery of the handle 
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1 8 . Formed between the outer circumferential periphery of the handle 
18 and respective inner distal ends of the annular ribs 28 are 
gaps which form the escape portions 29, respectively. With such 
a structure, the left grip 20 remains non-contact with the handle 
5 18 at the other remaining portion 26 except for the mount portion 
25 of the handle 18. 

[0036] The right grip 30 shown in FIG. 4 has the same structure 
as the left grip 20 shown in FIGS. 5A and 5B and, therefore, a 
description of the same is herein omitted. 

b 

gl 10 (0037] According to the preferred embodiment discussed above, 

m 

Ifl further, the handle 18 may have a bar-shaped configuration and 

m 

niay be designed in any arbitrary shape, dimension and material 

m 

« and may have any fixing structure relative to the operation rod. 

O 

Also, the grips 20, 30 may be designed in any arbitrary shape, 
ill 15 dimension and material and in a fixing structure relative to the 
handle 18. 

[0038] The present disclosure relates to the subject matter of 
Japanese Patent Application No. 2001-031493, filed February 7, 
2001, the disclosure of which is expressly incorporated herein 
20 by reference in its entirety. 
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